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INTER MODE DETERMINATION METHOD 
FOR VIDEO ENCODING 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority to and the bene?t of 
Korean Patent Application No. 10-2007-0069553 ?led in the 
Korean Intellectual Property O?ice on Jul. 1 l, 2007, the 
entire contents of Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] (a) Field of the Invention 
[0003] The present invention relates to an inter mode deter 
mination method for video encoding. 
[0004] This Work Was supported by the IT R&D program of 
MIC/IITA [2005-S-022-02, Embedded SoftWare-based 
SmarToWn Solotion]. 
[0005] (b) Description of the Related Art 
[0006] In a process for a video encoder based on the H.264/ 
AVC (advanced video coding) method to compress block 
based video data, residual data are reduced by the prediction 
encoding method, and block discrete cosine transform 
(DCT), quantization, and entropy coding are performed on 
the residual image, mode information, and motion vector to 
thus generate compressed data streams. 
[0007] In this instance, the prediction encoding method is 
divided into inter prediction and intra prediction. The inter 
prediction uses the temporal correlation of the previous 
image, and the intra prediction uses the spatial correlation. 
For example, the H.264/AVC-based video encoder performs 
the intra prediction on the I-frame, and performs the inter 
prediction and intra prediction on the P-frame or B-frame. 
[0008] The inter modes used by the inter prediction include 
16x16, 16x8, 8x16, 8x8, 8x4, 4x8, and 4x4, and the video 
encoder calculates the rate-distortion costs for the respective 
modes, selects the inter mode having the minimum rate 
distortion cost as the optimiZed mode, and performs a com 
pression process. 
[0009] In the case of the inter frame (P-frame or B-frame), 
the H.264/AVC type of video encoder performs the intra 
prediction and the inter prediction for each macroblock, and 
selects the mode having the lesser rate-distortion cost from 
among the inter mode and the intra mode that are selected 
based on the rate-distortion cost as the optimiZed mode of the 
current macroblock. 
[0010] The inter/intra prediction alloWs the video encoder 
to increase compression ef?ciency While minimiZing video 
data loss. HoWever, realiZation of the inter/intra prediction 
generates a large amount of complexity since various types of 
inter/intra prediction processes must be performed for the 
respective macroblocks. Further, the huge complexity may 
restrict the system for processing video data in real-time. 
[0011] The above information disclosed in this Back 
ground section is only for enhancement of understanding of 
the background of the invention and therefore it may contain 
information that does not form the prior art that is already 
knoWn in this country to a person of ordinary skill in the art. 

SUMMARY OF THE INVENTION 

[0012] The present invention has been made in an effort to 
reduce the complexity of a video encoder’s determination on 
an inter mode. 
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[0013] In one aspect of the present invention, a method for 
determining an inter mode in a method for a video encoder to 
select an inter mode of a current macroblock to be encoded in 
a current frame includes selecting a ?rst minimum cost mode 
according to an inter mode of a correlation macroblock hav 
ing the same position as the current macroblock in a previous 
frame, and determining an inter mode of the current macrob 
lock based on a rate-distortion cost of the ?rst minimum cost 
mode and a rate-distortion cost of the correlation macroblock. 

[0014] In another aspect of the present invention, a method 
for determining an inter mode in a method for a video encoder 
to select an inter mode of a current macroblock to be encoded 
in a current frame includes: selecting at least one ?rst search 
mode according to an inter mode of a correlation macroblock 
having the same position as the current macroblock in a 
previous frame; selecting the minimum cost mode from 
among the at least one ?rst search mode; determining Whether 
to terminate an inter mode determination process early based 
on a rate-distortion cost of the minimum cost mode and a 

rate-distortion cost of the correlation macroblock; and deter 
mining the inter mode according to the determination result. 
The step of determining the inter mode includes determining 
the minimum cost mode as the inter mode When terminating 
the inter mode determination process, and selecting at least 
one second search mode and selecting the inter mode from 
among the minimum cost mode and the at least one second 
search mode When not terminating the inter mode determina 
tion process. 
[0015] According to the exemplary embodiment of the 
present invention, the method for determining the inter mode 
by using inter mode information for each macroblock of a 
previous frame and performing an inter prediction process on 
a plurality of search modes reduces complexity of the video 
encoder compared to the conventional inter mode determina 
tion method for performing an inter prediction process on the 
full modes. 
[0016] Also, the method increases reliability for the inter 
mode that is selected by using the early termination method, 
by using the rate-distortion cost of a macroblock of the same 
position as the current macroblock in the previous frame so as 
to determine Whether to terminate the inter mode determina 
tion process early. Further, the method reduces complexity 
While decreasing the number of times for performing the inter 
prediction process for selecting the inter mode, by using 
rate-distortion cost information that is generated during the 
encoding process of the previous frame or inter mode infor 
mation Without adding additional calculation for performing 
the inter mode determination process. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a schematic diagram of a video encoder 
according to an exemplary embodiment of the present inven 
tion to encode data. 
[0018] FIG. 2 is a ?owchart for a video encoder according 
to an exemplary embodiment of the present invention to 
encode data. 
[0019] FIG. 3 is a ?owchart for a video encoder according 
to an exemplary embodiment of the present invention to select 
a ?rst search mode so as to select an inter mode. 

[0020] FIG. 4 shoWs search modes used for general inter 
prediction. 
[0021] FIG. 5 is a tree-type search mode for general inter 
prediction. 
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[0022] FIG. 6 shows ?rst search modes according to an 
exemplary embodiment of the present invention. 
[0023] FIG. 7 shows a ?owchart for a video encoder 
according to an exemplary embodiment of the present inven 
tion to determine an inter mode according to selection of a 
second search mode. 
[0024] FIG. 8 shows an example of selecting a second 
search mode according to an exemplary embodiment of the 
present invention. 
[0025] FIG. 9 shows neighboring macroblocks used for 
determining a second search mode according to an exemplary 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0026] In the following detailed description, only certain 
exemplary embodiments of the present invention have been 
shown and described, simply by way of illustration. As those 
skilled in the art would realiZe, the described embodiments 
may be modi?ed in various different ways, all without depart 
ing from the spirit or scope of the present invention. Accord 
ingly, the drawings and description are to be regarded as 
illustrative in nature and not restrictive. Like reference 
numerals designate like elements throughout the speci?ca 
tion. 
[0027] Throughout this speci?cation and the claims which 
follow, unless explicitly described to the contrary, the word 
“comprising” and variations such as “comprises” will be 
understood to imply the inclusion of stated elements but not 
the exclusion of any other elements. Also, the terms of a unit, 
a device, and a module in the present speci?cation represent 
a unit for processing a predetermined function or operation, 
which can be realiZed by hardware, software, or a combina 
tion of hardware and software. 
[0028] A method for a video encoder according to an exem 
plary embodiment of the present invention to determine an 
inter mode will now be described with reference to the 
accompanying drawings. The H.264/AVC type of video 
encoder will be exempli?ed in the exemplary embodiment of 
the present invention, and other types of video encoders using 
the inter mode are also applicable. 
[0029] FIG. 1 shows a video encoder for compressing 
block-based data according to an exemplary embodiment of 
the present invention. 
[0030] Referring to FIG. 1, the video encoder includes a 
block unit divider 100, intra predictors 110 and 190, residual 
image/mode information and motion vector extractor 120, a 
block discrete cosine transform (DCT) unit 130, a quantiZer 
140, an entropy coder 150, an inverse quantiZer 160, an 
inverse DCT unit 170, and an inter predictor 180. 
[0031] The video data input to the video encoder are clas 
si?ed as intra frame (I-frame) and inter frame (P-frame). The 
intra frame performs intra prediction, and the inter frame 
performs both intra prediction and inter prediction. 
[0032] When the video data are input, the block unit divider 
100 divides the video data that are input for each frame into 
macroblocks. The subsequent encoding process is performed 
by the macroblocks. For example, the macroblock may have 
a 16x16 block siZe in the H.264/AVC video encoder. 
[0033] When the input video data corresponds to the intra 
frame, the intra predictor 110 performs intra prediction for 
each macroblock, and determines the intra mode having the 
minimum rate-distortion cost. The residual image/mode 
information and motion vector extractor 120 extracts residual 
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image/mode information depending on the intra mode that 
has the minimum rate-distortion cost selected by the intra 
predictor 110. The extracted residual image/mode informa 
tion is discrete cosine transformed by the block DCT unit 130 
and is then quantized through the quantiZer 140. The quanti 
Zation result is processed to be a compression stream through 
the entropy coder 150. 
[0034] When the input video data are an inter frame, the 
video encoder uses a previously-encoded previous frame so 
as to perform inter prediction. For this, the video encoder 
performs a compression process and a restoration process for 
each frame to use the restored frame for the next-frame inter 
prediction. That is, the video encoder uses the video data that 
are generated by restoring the previous frame so as to perform 
the compression process in the current frame. The restoration 
process includes inverse quantiZing the output of the quan 
tiZer 140 through the inverse quantiZer 160, and performing 
inverse DCT on the same through the inverse DCT unit 170. 
[0035] The inter predictor 180 performs an inter prediction 
process for each macroblock by using the restored previous 
frame, and performs a corresponding motion estimation pro 
cess. Also, the inter predictor 180 determines the optimiZed 
inter mode having the minimum rate-distortion cost through 
the inter prediction process, and determines the correspond 
ing minimum rate-distortion cost. 
[0036] The intra predictor 190 performs a prediction pro 
cess for each search mode to select the intra mode having the 
minimum rate-distortion cost from among the search modes. 
The video encoder selects the mode having the lesser rate 
distor‘tion cost as a prediction mode for the corresponding 
frame from among the inter mode and the intra mode having 
the selected minimum rate-distortion cost through the inter 
predictor 180 and the intra predictor 190. When the prediction 
mode for the corresponding macroblock is ?nally deter 
mined, the residual image/mode information and motion vec 
tor following the corresponding prediction mode are gener 
ated into a compression stream through the above-described 
process for the intra frame. 
[0037] FIG. 2 is a ?owchart for a video encoder according 
to an exemplary embodiment of the present invention to 
determine an inter mode. 

[0038] On receiving the video data corresponding to the 
inter frame, the inter predictor 180 performs an inter predic 
tion process for each macroblock by using the data that are 
divided by macroblocks by the block unit divider 100. 
[0039] Referring to FIG. 2, on receiving a current macrob 
lock, the inter predictor 180 selects initial candidate modes by 
using the temporal similarity with the previous frame (S100). 
That is, the inter predictor 180 selects the ?rst search modes 
by using the optimiZed inter mode information of the corre 
lation macroblock having the same position as the current 
macroblock in the previous frame. Here, the previous frame 
represents the frame that is input to the video encoder and is 
then encoded before the current frame in which the current 
macroblock is positioned. 
[0040] The inter predictor 180 performs an inter prediction 
process on the selected ?rst search modes, and determines the 
mode having the minimum rate-distortion co st (referred to as 
a ?rst minimum cost mode hereinafter) from among the ?rst 
search mode (S110). 
[0041] The inter predictor 180 performs an inter prediction 
process on the search mode and determines whether to termi 
nate the inter mode determination process early. In order to 
achieve this, the inter predictor 180 compares the rate-distor 
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tion costs of the correlation macroblock and the current mac 
roblock. That is, the inter predictor 180 terminates the inter 
mode determination process early When the rate-distortion 
cost of the current macroblock is less than the rate-distortion 
cost of the correlation macroblock. Here, the rate-distortion 
cost of the correlation macroblock represents the rate-distor 
tion cost corresponding to the optimized inter mode of the 
correlation macroblock, and the rate-distortion cost of the 
current macroblock represents the rate-distortion cost corre 
sponding to the ?rst minimum cost mode of the current mac 
roblock. Since the rate-distortion cost of the correlation mac 
roblock is calculated from the encoding process of the 
previous frame, the inter predictor 180 does not perform an 
additional computation process for calculating the rate-dis 
tortion cost of the correlation macroblock. 
[0042] When the early termination is determined, the inter 
predictor 180 selects the ?rst minimum cost mode as the 
optimized inter mode of the current macroblock, and termi 
nates the inter mode determination process early (S143). 
When the early termination condition is not satis?ed, the inter 
predictor 180 selects second search modes for performing a 
subsequent inter prediction process (S140). 
[0043] When the second search modes are determined, the 
inter predictor 180 additionally performs an inter prediction 
process on the corresponding search modes, and determines 
the second minimum cost mode having the minimum rate 
distor‘tion cost from among the ?rst minimum cost mode and 
the second search modes (S150). 
[0044] The inter predictor 180 ?nally determines the sec 
ond minimum cost mode as the optimiZed inter mode of the 
current macroblock and terminates the inter prediction pro 
cess (S160). 
[0045] The rate-distortion cost of the optimiZed inter mode 
determined as described above is compared again With the 
rate-distortion cost of the intra mode determined through 
intra prediction, and is then used to determine the prediction 
mode of the current macroblock. 
[0046] A method for selecting the initial search mode in 
S100 Will noW be described With reference to FIG. 3 to FIG. 
6. 
[0047] FIG. 3 is a ?owchart for a video encoder according 
to an exemplary embodiment of the present invention to select 
a ?rst search mode, FIG. 4 shoWs search modes according to 
an exemplary embodiment of the present invention, and FIG. 
5 is a tree-type search mode according to an exemplary 
embodiment of the present invention. FIG. 6 shoW ?rst search 
modes according to an exemplary embodiment of the present 
invention. 
[0048] Referring to FIG. 3, the inter predictor 180 acquires 
optimiZed inter mode information of the correlation macrob 
lock so as to select the ?rst search modes (S200). There is no 
need to additionally generate the optimiZed inter mode infor 
mation for each macroblock of the previous frame since the 
optimiZed inter mode information is generated during the 
encoding process of the previous frame. 
[0049] The inter predictor 180 determines the ?rst search 
modes for performing the inter prediction process based on 
the optimiZed inter mode information of the correlation mac 
roblock (S210). The determination of the ?rst search modes 
as described above is based on the temporal similarity 
betWeen continuous frames according to the characteristic of 
video, and the correlation betWeen the inter modes becomes 
very great in the case of the macroblock in Which movement 
betWeen continuous frames is rare. 
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[0050] As shoWn in FIG. 4, the candidate modes required 
for inter prediction in the H.264/AVC method are classi?ed as 
SKIP, 16x16, 16x8, 8x16, 8x8, 4x8, 8x4, and 4x4. That is, 
one of 16x16, 16x8, 8x16, and 8x8 is selected according to 
the block siZe used for motion estimation, and in the case of 
8x8, one of 8x8, 4x8, 8x4, and 4x4 is selected as a sub-block 
mode for each 8x8 block depending on the siZe of dividing 
one 8x8 block into smaller ones. Also, the SKIP mode does 
not perform the motion estimation process, Which is shoWn as 
a tree in FIG. 5. 

[0051] The inter predictor 180 performs an inter prediction 
process on the modes that are selected as search modes from 
among the above-noted 8 inter modes, compares the rate 
distor‘tion costs that are generated for the respective search 
modes, and ?nally selects the inter mode having the minimum 
rate-distortion cost as the inter mode of the current macrob 
lock. 
[0052] Referring to FIG. 6, the ?rst search mode is selected 
to include the mode that has a block siZe that is greater than 
the optimiZed inter mode of the correlation macroblock, and 
the SKIP mode. For example, When the optimiZed inter mode 
of the correlation macroblock is the 16x16 mode (Case 1), the 
?rst search mode becomes the SKIP mode and the 16x16 
mode. The optimiZed inter mode information in the previous 
frame has a great correlation With the macroblock at the same 
position in the current frame. Therefore, determination of the 
?rst search mode according to the optimiZed inter mode of the 
correlation macroblock alloWs ef?cient selection of the ?rst 
search mode Without additional calculation. Regarding Case 
4 shoWn in FIG. 6, When the inter mode of the correlation 
macroblock is 8x8 (8x8 sub-block modes: 8x8, 8x4, 4x8, and 
4x4), the inter prediction process is performed on all types of 
search modes, that is, the full modes. 
[0053] Referring to FIG. 3 again, When the ?rst search 
modes are determined, the inter predictor 180 performs an 
inter prediction process for each ?rst search mode (S220), and 
calculates the corresponding rate-distortion cost for each ?rst 
search mode. Also, the inter predictor 180 selects the search 
mode having the minimum rate-distortion cost as a ?rst mini 
mum cost mode from among the ?rst search modes (S230). 
[0054] In general, the video encoder selects the optimal 
compression condition by using the rate-distortion optimiZa 
tion in the prediction process. Equation 1 expresses the 
method for calculating the rate-distortion cost (JR_D), and the 
rate-distortion costs of the ?rst search modes can found in the 
inter prediction process as folloWs. 

[0055] Here, JR_D is a cost function for the rate-distortion 
cost, SADMOde is the sum of errors in the given prediction 
mode, that is, the corresponding search mode, 7» is the 
Lagrangian coe?icient, R(x) is the amount of bits for coding 
the variable x, Header is header information of the current 
macroblock, and Residual is residual data of the current mac 
roblock When the inter prediction process is performed With 
the given prediction mode. 
[0056] The method for selecting the ?rst search mode and 
then selecting the second minimum cost mode of S140 and 
S150 in FIG. 2 Will noW be described in detail With reference 
to FIG. 7 to FIG. 9. 

[0057] FIG. 7 shoWs a ?owchart for a video encoder 
according to an exemplary embodiment of the present inven 
tion to determine an inter mode according to selection of a 
second search mode, FIG. 8 shoWs an example of selecting a 

[Equation 1] 
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second search mode according to an exemplary embodiment 
of the present invention, and FIG. 9 shows neighboring mac 
roblocks used for determining a second search mode accord 
ing to an exemplary embodiment of the present invention. 

[0058] Referring to FIG. 7, When the early termination 
condition is not satis?ed, the inter predictor 180 selects the 
second search modes so as to additionally perform the inter 
prediction process. The inter predictor 180 selects the second 
search mode according to the optimiZed inter mode of the 
correlation macroblock in a like manner of the above-de 
scribed ?rst search mode selection method. When the inter 
mode corresponding to the correlation macroblock is one of 
16x8, 8x16, and 8x8 sub-block modes (i.e., Case 2, Case 3, or 
Case 4 in FIG. 6), the inter predictor 180 selects the second 
search mode so as to perform the inter prediction process on 
the full modes (S330). For example, as shoWn in FIG. 8, the 
inter predictor 180 performs the inter prediction process by 
adding the 16x8 mode and the 8x8 sub-block mode as the 
second search mode since it has selected the SKIP, 16x16, and 
8x16 modes as the ?rst search mode in the case of Case 3. 

[0059] Further, When the optimiZed inter mode of the cor 
relation macroblock is the SKIP mode (Case 0) or the 16x16 
(Case 1) mode (S300), the inter predictor 180 determines 
Whether to select the second search mode and thereby per 
form the prediction process on the SKIP, 16x16, 16x8, and 
8x16 modes according to a predetermined condition, or to 
select the second search mode and thereby perform the pre 
diction process on the full modes SKIP, 16x16, 16x8, 8x16, 
and 8x8 sub-block modes (8x8, 8x4, 4x8, and 4x4) (S310). 
[0060] As shoWn in FIG. 9, the inter predictor 180 uses 
neighboring macroblocks (MBcorrelatediright? MBcorreZatedf 
bottom) of the correlation macroblock and neighboring mac 
roblocks (MBCHWMLHP, MBcwremJe?) of the current macrob 
lock so as to determine the second search mode for Case 0 and 
Case 1. That is, When the optimiZed inter mode of the neigh 
boring macroblocks of the correlation macroblock and the 
current macroblock is one of the 8x8 sub-block modes, the 
inter predictor 180 determines the second search mode so as 
to perform a prediction process on the full modes (S330). In 
another case, the inter predictor 180 determines the second 
search mode so as to perform a prediction process on the 

SKIP, 16x16, 16x8, and 8x16 modes (S320). 
[0061] The optimiZed inter modes of the bottom macrob 
lock (MBcorrelatedibottom) and the right macroblock (MB 
rezatedJl-ght) from among the neighboring macroblocks of the 
correlation macroblock have been used so as to determine the 
second search mode in the exemplary embodiment of the 
present invention, and it is also alloWable to use the optimiZed 
inter mode of at least one of neighboring macroblock from 
among the top macroblock (MBCOW 1a t8 dip), bottom macrob 
lock (MBcorrelatedibottomx left macroblock (MBcorrelatedileftx 
and right macroblock (MBcorrelatedi?ght) of the correlation 
macroblock (MBCOWeZmd . 

[0062] As described, the method for using the optimiZed 
inter mode of the neighboring macroblocks (MBCOWZGML 
right’ MBcorrelatedibottom’ MBcorrelatediup’ MBcorreZatedfZeft’ 
MBCMWZMLMP, and MBcuWemJe?) of the correlation macrob 
lock and the current macroblock for the second search mode 
so as to determine the second search mode can be performed 
Without any additional process since the neighboring mac 
roblocks are encoded before the current macroblock (MBCW’ 
rent) and the optimiZed inter modes thereof are determined. 
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[0063] When the inter mode of the correlation macroblock 
(MBcorrelated) is one of the 8x8 sub-block modes, the ?rst 
minimum cost mode is selected as the optimiZed inter mode 
of the current macroblock Without additionally selecting a 
second search mode since the ?rst search mode already 
includes the full modes. The 8x8 sub-block mode includes 
8x8, 8x4, 4x8, and 4x4 modes, and represents the optimiZed 
inter mode that is selected for each 8x8 block When the 
current macroblock is divided into 8x8 blocks and the opti 
miZed inter mode for each 8x8 block is selected. 
[0064] Referring to FIG. 7, When the second search modes 
are selected as described above in S320 and S330, the inter 
predictor 180 performs an inter prediction process on the 
second search modes. The inter predictor 180 determines the 
second minimum cost mode having the minimum rate-distor 
tion cost from among the search modes (the ?rst and the 
second search mode) that has performed the prediction pro 
cess on the current macroblock (S340), and selects the second 
minimum cost mode as the optimiZed inter mode of the cur 
rent macroblock (S350). 
[0065] The above-described method for determining the 
optimiZed inter mode of the macroblock by performing the 
inter prediction process on a plurality of search modes that are 
selected according to a predetermined condition reduces 
complexity, compared to the conventional method for deter 
mining the mode having the minimum rate-distortion cost as 
the optimiZed inter mode by performing a prediction process 
on the full modes. In addition, the method is applicable to the 
real-time image processing system by reducing complexity 
and thereby increasing ef?ciency of the encoding system. 
[0066] The above-described embodiments can be realiZed 
through a program for realiZing functions corresponding to 
the con?guration of the embodiments or a recording medium 
for recording the program in addition to through the above 
described device and/ or method, Which is easily realiZed by a 
person skilled in the art. 
[0067] While this invention has been described in connec 
tion With What is presently considered to be practical exem 
plary embodiments, it is to be understood that the invention is 
not limited to the disclosed embodiments, but, on the con 
trary, is intended to cover various modi?cations and equiva 
lent arrangements included Within the spirit and scope of the 
appended claims. 

1. A method for determining an inter mode in a method for 
a video encoder to select an inter mode of a current macrob 
lock to be encoded in a current frame, the method comprising: 

selecting a ?rst minimum cost mode according to an inter 
mode of a correlation macroblock having the same posi 
tion as the current macroblock in a previous frame; and 

determining an inter mode of the current macroblock based 
on a rate-distortion cost of the ?rst minimum cost mode 
and a rate-distortion cost of the correlation macroblock. 

2. The method of claim 1, Wherein 
the determining the inter mode includes: 
determining Whether to select a second minimum cost 
mode other than the ?rst minimum cost mode based on 
the rate-distortion cost of the ?rst minimum cost mode 
and the rate-distortion cost of the correlation macrob 
lock; and 

determining the ?rst minimum co st mode as the inter mode 
When not selecting the second minimum cost mode, and 
determining the second minimum cost mode as the inter 
mode When selecting the second minimum cost mode. 
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3. The method of claim 2, wherein: 
the selecting the ?rst minimum cost mode includes 

selecting at least one ?rst search mode according to the 
inter mode of the correlation macroblock, and 

selecting the ?rst minimum cost mode from among the 
at least one ?rst search mode; and 

the determining the inter mode of the current macroblock 
further includes 
selecting at least one second search mode according to 

the inter mode of the correlation macroblock, and 
selecting the second minimum cost mode from among 

the ?rst minimum cost mode and the at least one 
second search mode. 

4. The method of claim 3, Wherein 
the selecting at least one ?rst search mode includes 
selecting the inter mode that is equal to or greater than the 

inter mode of the correlation macroblock and the SKIP 
mode as the at least one ?rst search mode. 

5. The method of claim 3, Wherein 
the selecting at least one second search mode includes 
determining the at least one second search mode so that the 

at least one ?rst search mode and the at least one second 
search mode may include the full inter modes or a partial 
inter mode according to the inter mode of the correlation 
macroblock, and 

the full inter modes include a ?rst mode having a sub-block 
mode and a second mode having a sub-block mode, and 
the partial inter mode is the ?rst mode. 

6. The method of claim 5, Wherein 
the determining at least one second search mode includes: 
determining Whether the inter mode of at least one neigh 

boring macroblock of the correlation macroblock and 
the inter mode of at least one neighboring macroblock of 
the current macroblock are respectively one of the sec 

ond modes; and 
determining the at least one second search mode so that the 

at least one ?rst search mode and the at least one second 
search mode may include the full modes When the inter 
mode of at least one neighboring macroblock of the 
correlation macroblock and the inter mode of at least one 
neighboring macroblock of the current macroblock are 
the second modes. 

7. The method of claim 6, Wherein 
the at least one neighboring macroblock of the correlation 

macroblock includes a bottom macroblock of the corre 
lation macroblock and a right macroblock of the corre 
lation macroblock, and the at least one neighboring mac 
roblock of the current macroblock includes a top 
macroblock of the current macroblock and a left mac 
roblock of the current macroblock. 

8. The method of claim 6, Wherein 
determining the at least one second search mode so that the 

at least one ?rst search mode and the at least one second 
search mode may include the partial inter mode When at 
least one of the inter mode of at least one neighboring 
macroblock of the correlation macroblock and the inter 
mode of at least one neighboring macroblock of the 
current macroblock is not the second mode. 

9. The method of claim 5, Wherein 
the inter mode of the correlation macroblock corresponds 

to one of the SKIP mode and the mode having the great 
est siZe. 
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10. The method of claim 5, Wherein 
the selecting at least one second search mode includes 
determining the at least one second search mode so that the 

at least one ?rst search mode and the at least one second 
search mode may include the full inter modes When the 
inter mode of the correlation macroblock does not have 
the SKIP mode and the mode having the greatest siZe. 

11. The method of claim 5, Wherein 
the ?rst mode includes the SKIP, 16x16, 16x8, and 8x16 

modes, and the second mode includes an 8x8 sub-block 
mode. 

12. The method of claim 3, Wherein 
the ?rst minimum co st mode has the minimum rate-distor 

tion cost from among the at least one ?rst search mode, 
and 

the second minimum cost mode has the minimum rate 
distor‘tion cost from among the ?rst minimum cost mode 
and the at least one second search mode. 

13. A recording medium for recording a program for 
executing a method disclosed by claim 1 

14. A method for determining an inter mode in a method for 
a video encoder to select an inter mode of a current macrob 
lock to be encoded in a current frame, the method comprising: 

selecting at least one ?rst search mode according to an inter 
mode of a correlation macroblock having the same posi 
tion as the current macroblock in a previous frame; 

selecting the minimum cost mode from among the at least 
one ?rst search mode; 

determining Whether to terminate an inter mode determi 
nation process early based on a rate-distortion cost of the 
minimum cost mode and a rate-distortion cost of the 
correlation macroblock; and 

determining the inter mode according to the determination 
result, and 

the determining the inter mode includes 
determining the minimum cost mode as the inter mode 
When terminating the inter mode determination process, 
and selecting at least one second search mode and select 
ing the inter mode from among the minimum cost mode 
and the at least one second search mode When not ter 
minating the inter mode determination process. 

15. The method of claim 14, Wherein 
the selecting the inter mode includes 
selecting the at least one second search mode so that the at 

least one ?rst search mode and the at least one second 
search mode may include the full inter modes When the 
inter mode of the correlation macroblock corresponds to 
a block siZe that is less than 16x16. 

16. The method of claim 15, Wherein 
the selecting the inter mode includes: 
determining Whether an inter mode of at least one neigh 

boring macroblock of the correlation macroblock and an 
inter mode of at least one neighboring macroblock of the 
current macroblock are respectively one of the 8x8 sub 
block mode When an inter mode of the correlation mac 
roblock is one of the SKIP mode and the 16x16 mode; 
and 

selecting the at least one second search mode so that the at 
least one ?rst search mode and the at least one second 
search mode may include the full modes When the inter 
mode of at least one neighboring macroblock of the 
correlation macroblock and the inter mode of at least one 
neighboring macroblock of the current macroblock are 
respectively one of the 8x8 sub-block mode. 
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17. The method of claim 16, wherein 
the selecting the inter mode further includes 
selecting the at least one second search mode so that the at 

least one ?rst search mode and the at least one second 
search mode may include the SKIP, 16x16, 16x8, and 
8x16 modes When at least one of the inter mode of at 

Jan. 15, 2009 

least one neighboring macroblock of the correlation 
macroblock and the inter mode of at least one neighbor 
ing macroblock of the current macroblock are not the 
8x8 sub-block mode. 

* * * * * 


